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SIRATEGIC USES OF BORON CQMEGUND:
FUR ROCKET AND MISSILE PROPELLANTS

0y -

Barcn compounds ars significant to the menufacturs of many

important industrial and comsmumer end iteme and numerous military
use Rems; none of which, individually, eonsumes large ampunts.
Un the other hand, when used as a prenellant chiafly for rocketa
and missiles, very large amsunts of boren are required under full
sperating conditioms, particulsrly in case of was, Uwing to the
efficlency and handling characteristice of bexon cempounds, sub--
stitute materisls would be inferior far use in propellant.s .

The strategic significence of borem campourris derives frem
the anticipation of very large wartime requirements in the Unitad
States and the possibility of similarly large requirements in the
USSH,

The spparent- shortage of baron compounds in the satallitea,
chiefly Eest Germany and Commmnist China, haa reesulted in devims
and persistent procurement efforts in the free world. So far as
is known, ell satellite importa come from the free world. At
the present time, it is not paagible t¢ determine reliabiy the
reascn for the failure of the USSR to supply satellite neads

Russian research on the uae of borom hydrides for rocket fuaels
i8 known to have been conducted, for example, in the Laboratory of

»

rockst propulsion at FDELREZYE repartedly were msked in 1950 for 1551}
to conduct basic work om thig subject. Their work was te include,
specifically, the preparaticn of tetraborens from magnesium boride.
Development of the new propellants was coordinated between tie Asademy
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of Sciences and the Ministry of Aviation Industry,

B. United States Prolecis

In the United States, "Project ZIMl for the development of boron
propellants, has been in operation since 1952, It has progressed frem
the laboratary to the pilot~plant stage. The present output is utilized
chiefly for engine development, The United States Government is now
negotiating for a small production plant, with large-scale production
to follow. The utilization of boron propellants now appears assured for
certein applicetions,

To date, Project ZIP has comsumed 2,000 tons of boren ore. Until
engine research and development work are fully completed, the exact
requirements far boren camnot be accurately given, However, since boyon
propellants are expected to replace, in part, conventional jet fuels,
requirements in wartime are expected to be very large, definitely

excesding cwrrent US output of borax for all purposes (about 800,000
metric tous). :

In the production of boren propellants in the United States 9
principal commodity inputs conaist of boron, hydrogen and carbon
as major ingredients; electricity, coel; coke or gas for pawer; and
1ithivm, sodium and chlorine as chemicels used in processing .

The greater the boran content of the ore, the cheaper the fuel

that can be produced, Most of the boron available in the USSR must be
obtained from relatively low-grade ore.

Sodivm boron ores are more easily converted to propellants than
other boran ores, Borax, a aodium borate, is the chief source of boron
both in the United States and the USSR,

C. Qther Free World Projects

No other free~world countries are known to be conducting research

anbcronpmpallanta,althwghareportmbmmpmellantammb—
lished in the UK in 1945, .

LGocdinatar for *Project ZIP" is Navy, Bufier.
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Principal borax deposits in the Sino-Soviet Bloc are located in
the USSR, althoughthm'eareknqmtobemincmiatchmo
Reserves of unmined borax availahle in the USSR as of 1938 are shown
in Table I. :

Table I
USSR RESERVES QF UNMINEB BORAX
(1938 estimate)
Good grade ores: A% 263,700 Metris Tons
B 341,700 Metric Tons
c 138,200 Metric Tons
Total 743,700 Mstric Tons
Low grede ores: A 1,417,300 Metric Tona
| B 112,000 Metric “ans
C 5a244,200 Metric Tons
Total 6,774,200 Metric Tans
GRAND TOTAL 7,500 Metric Tons

*gm;ea mmﬁ::l-a olassified by the USSR as:

~ Thoroughly arel reserves ready for mining,

B = Reserves gealogically explored and defined by
tests, with preliminary examinations e

on composition and charecteristics of material .

C - Reserves established by geological investigations
based on naturel or artifically induced appesrence
of the material on the swfage, °

%ce0l Isuchennost Mineralno Syrevaya Basy SSSR XVIII Styesdu

VEP (b) eol%inalS‘hﬁyandﬂinu!l Materisl Sources of the USSR
for the XVIII Congress of the VFK (b) /» Moscow=Leningred 1939,
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A an annual rate of consumption of 25,000 tons for the
1938-1948°, and a subsequent growth from this level parallel to that of
~ the Gross National Product, the total consuption for the period 1938~
1955 would be around 550,000 tons, leaving unmined reserves from the above
listing of almost 7 million toms. This compares with reserves in the
United States currently estimated at several hundred million tons.

nnonjordomiuotthcmsnminthev&cﬁutyotln&rhkdu
Inderborekiy (48°3L' N - 519%7' E) and at many points almg the north shore
of the Caspian Sea, Good highway and railway tromsportation is awailable
from these deposits. Other depnsits are loecated in the Minerslinovod-
M&mht&kﬂh&mwmdthokw—ahckSuamo Al
of lower grade, these deposits are being worked, and are also favorably
situated for trensportation faeilities. , :

As in the United States, the mining of borax in the USSR consists of
-opsn pit or surface operations, Recovery of the borax from its ore is &
simple matter of dissolving in water and resrystallising refined borax.
Equipment i;r uinir’x:’ and pto:ssing is simple anﬁly inexpensive. A very large
expansion eapac could be acocomplished eas and quickly without any
bottlenecks or limitations dus to technological difficulties or shortage of
special equipment. . ‘

Definite information on Chinese reserves of borax are ndt aveilable,
Seversl recent reports have bdeen received which inslude information on the
Trecovery of borex from long-establighed salt brine W m&&?; Dbeginning
otoqaﬁmtimoncbomplmtatl‘n—&m, Ssechwan Province’, Trens-
:mticn facilities linking these areas with other parts of China appear to

adequate, - . -

3Bused on estimated producticn of 22,000 metric tons in 1938 in D. B, Shimicin,
- : (cm. h.’., 1953)-

~ SPDD Summary Wo. 221, Weskly Egonoaie Information Report an China #4 STATSPEC
- (22 September 1954), Confideatia) . ‘ ‘
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Preliminary estimates indicate that Sino-Soviet bloc imports of
borax and related products from free-world sources have increased from

about s,goo metric tons in 1950 to 8,500 in 1952 and to at least 15,000
in 1954,” Cuwrrent intelligence includes many references to possible
diversions to the Bloc of US-origin borax; total free-world shipments
of borsx to the Bloc may be considexebly grester in 1955 than in 195/.

C. UsenlPatisns
Little is known of use patterns for borex in the Sinc=Soviet Bloe,

- However, total use of borex for now~militery purpeses in the USSR may be

less than 10 percent of correspending US consumption, which exceeds helf
& million metric toms, o

In Esst Germany, 1955 requirements have been estimated at 4,000 tems,
However, only 3,000 tons have been plamed for import, and East Germany
is not known to have any indigencus rescurces. Even in the face of
reparts early in 1955 that borax "centinues® to be & chief bottleneck
in supplies for the East German chemical induatry, the planners have,

to date made no provision to meet fully the estimated nseds, East Germen

imports of borex in 195 were 1000 tons less than was required and
plamned; with the result that 1000 tons had to be released from "State
Resexves™ at the end of November, As of 11 Jemusry 1955, only 30 tons
had been returned to these Reserves.,

These use~pattern indications do not take into aocount the possibility
that the Bloc may be developing boron propellants far military use,
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